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MICRO GEN QUALITY PRODUCTS 
2Х81 A/D CONVERTER BOARD 






JOYSTICKS FOR THE 2Х81, only £9.50 each 


tng add-on aver forthe 2Х81. fee you 
+ One or two узба may te conecta va our AD toss 
$ Tums your 281 ino à tue proyammabie games machre, 
+ Extends tne capabity of the 2X1, mage the verendous vary of games and appicatons that now become possi, 

tals supple on how lo use the oysters In your own programs, 
Please role hat you cannot connect convertonal analogue oye Grecy tope ial input ports eund on тош! O boards, an A D слепог 
such as буз в réqured. 
А Yee copy of ZX AMAZE plus any one oí the games tated below when orGefng a Joystick and an AD board. 














Popess maaa 
[elis wed тө пе, nny 
н нса суз 
ол» атру не — кала 

тия som ony £5.05 
EMR е 

rd oo eur ei tu o rae erway are doomed o os, Generates a fet tern а лиен ane oach те you 
ест би ов 


ШИД ne core га st re best + Graphic арыу of chessboard * Six loves of pay « Displays record ol your moves and he 
computers {an be set up lo any postion * Has aby lo change ses or eve in m games ® PLUS © CHESS CLOCK on ime 
эое, records tie taken by each player * Resstbe luncton * Sg Mey өлү now only £6.50 
Al our games are written n machine code, and can be used wan ууда or keyooara (except chess, keyboard ony). Supplied on cassette wih 
brary caso 

То alow you Io prove to yoursel iat our products are sécond to none, MICRO GEN ofer the loloweg terms to our customers 


14 DAYS FREE APPROVAL ON ALL PRODUCTS 


All money wil be reunded if goods are retuned in good condo wenn 14 days o! despatch 
you write а program which is exceptonal. lease suoma tous. We ия oner a сушу 48 6 sutable. Cheques and PO's payable о MICRO 
GEN, Dep. P 1, 24 Agar Crescent. Bracinek Berke 
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Sam Во wes some тиз. 


Win а 16K Ram pack. 








Editorial 


Іп 18th Century London prices of 
‘goods іп shops were rarely fixed. 
Customers bartered and haggled for 


everything. 

Near the end of the century Messrs 
Flint and Palmer opened a shop оп 
London Bridge. Every item had а set |+ 
price and the shop assistants refused 
fo argue. 

At first, it Is reported, customers 
hardly know how to react but the now 
system became very popular. 

The booming personal computer 
market could see а change back lo 
bartering. It is certainly worth your 
While to shop around. When Clvo 
Sinclair launched his 16K memory 
pack the price was £49.95, Tho 
‘cheapest of the 16K packs now on the 
market is £35. 

‘Over the next few months we can 
‘expect to see many new companios 
‘enter this market and then prices will 
‘start іо tumble, In the meantime Vic- 
20 owners will realise that theirs is а 
buyers’ market 

f they do not like the prices all they 
havo to do is argue, Or walt, 


Next Week 
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Will Clive sell out? Сто 


show is 
En oof бе ушке ри фи etn dan да. чийа Inm 
Sinclar company may not Бе "Ciel hed Romo, Gut whether to go ahead. | biggest yet 
Eee ыы єиын мек weet А фин ық Se 


it is at present by жау handled the con. said: there's likely to be а | Commodore will hold its 
Give intends to offer 10 per понео sale of the state. share placement of about 10 | annual exhibition at the 
cent of the shares in his fast. owned Amersham company to per cent of the company to | Cunard Hotel in Hammes 





rowing enterprise for sale to ‘private investors — to take fund research and develop- | smith. London, on June 35 
Nestors on the Stock Ex. сме of Ма proposed debut оя ment projects including an | Ponderously entitled “The 
Change. Currently һе онто "the Stock Exchange Electric vehicle without dra. | Third International Commo- 
cent of the shares of Sing- At present Rothschild is ing off too much money from | dore Computer Show — in 
it Research, with a friend of preparing a report on the mat- — the computer side of the busi- | the old days it was known to 
his accounting for the otber'S ter for Clive, after which he ness” ове and all simply as the Pet- 
Show — this ears event will 

p p be (surprise, surprise) ‘the big- 
mi give gest and best Commodore 


Show yet", according to the 









Leading chess computers came organiser 
эр against stiff opposition Commodore expects more 
tom mane at hei Sea | Chew Quern N V, | than 20.000 vistors, end му, 
‘Chess Computer S 1 meo Challenger more than 100 exhibitors 
Sponsored’ by Kent-based | Great Game Machine (Morphy) will display а wide range of 

mes specialist, the Sica | МиштыттУ cams range fom ВСР 145 to above 160. hardware and software pro 
аи “ducts to cover application n. 
Imperial College, How the ches computers fared against the humans cluding specialist business 





he machines acquitted uses, education and com- 
themselves respectabiy, but those which the organisers be- on the spot from volunteers | munications. 
their final ratings were below — lleve 10 be the strongest cur. from these two teams and | Among the products to be 
the manufacturers" claims, rently available — the Great from spectator. shown by Commodore itself x 
Game Machine from Applied “АП the players were sur- | the forthcoming Ultimax small 
Concepts (with Morphy, prised and impressed by the | computer (see our news story 
“As the sophistication of Grunfeld and Capablanca strength of play of the | in ast week's issue of Popular 
chess computers has in- chess cartridges), the Cham- machines, which drew many | Computing Weekly). Hob- 
бшед, Ws become in. pion Semo Севра ftom favourable comments said | byt beware, however Com 
creasingly dificult to find out ty. and the Chess Cham. White. The machines will give | modore admits that the emph- 














just how strong they really pion Мі V from SciSw. hard games against most ex- | asis of the show will be on 
are; said White. “Time settings were made for perienced chib players, and | business, because this ñ where 
"The manufacturers base an average play rate of 2: will massacre the inceperi- | the company sees most of its 


Id ийин op as maates Ки арчы МН МЫ. und ler —— 
rolas moves by "The le shows the main | A number of ев em: 
— 
En. БАЧА suce and gent spas wil 
Mn seabed ршн ter grava | acide lem Burd, the 
deiade amr em mam s me ocd tom Sle on Эа Af | ieraionaly known nho 
ты Tse und Se fom Bo Meer Fahey Roads ЭМ. | йу оп the Commodore Pet 
The machines tested were shire. A third team was ated сар, Kent БАЙ 4DX — 
Y ZXers should 
DCP announce a ZX81 speech pack 
a 1 сит to Brum 
НЫНАН ЫЫ eck ад ыйы n apiki, ae, мы sir. mu: ммкн іе E 
тоу т pens Spec dem ot waned. | Meri w se ey Сы 
once by DCE Mer. mmber oaa eerie UP u archaeal e E | eg oe e 
Е кемне be eld on Sat 
Dotted Oy DO ш a RON e амы юк “The DCP Speech Pack ь | ЛИЯ Big 
P AH CC EE we VAT, | КҮН Benge, 
— rnas aN E e Vue e sont paci | ыды ИИ 
ЕМЕСЕ DE managing direcior o ALSS ae VÄT ЕЕЕ ЕЗ 
MMC d r E а eka nee 























trol and extension earphone most of our eariy sales to come manufacturer. ‘computer. 
speaker socket, and takes its from users who want to we The address to write to іс | Further details are available 
Power from the ZX. speech jm games, but the DCP Microdevelopments, 2 | from: Microscene, 6 Bat- 

A word-pack ROM is ited speech js also suitable for Station Close, Longwood, | tenkall Road, Harborne, 
ae standard to give numbers — more serious applications such Norwich NR13 АХ. Birmingham 17. 
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‘From West Londons i ‘FromWestLondon’s | 
пай order specialists: mail order specialists: р 
— J и ЕЛ | i 
12240 _ П е П 
1 + FREE GAME 1 0 
ike  ӚРЕСІДІ OFFER Special offers: | 
Е | 48K Apple ^ tes | 
1 12" Green monitor #115 1 
| 12” Amber Phillips - 
П топйог #135 | 
Epsom printer £399 | 
{ALL PRICES INCLUDE VAT! ! 
TWICKENHAM Н 
ЕСН 27 COMI 





Ctech Software 
Simply Megabytes Full Colour 
Ahead! and 
Superb Sound 


VIC-2% 4 


SOFTWARE 


Our latest VIC 20 package is VICSOFT 7 
and includes all of 


ANY 3 ONLY £9.00 


Control Technology, 39 Gloucester Rd, Г 
Gee Cross, Hyde, Cheshire SK14 5JG. that's inclusive. 
— ee эш advo an page 00 
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Club Reports 


is your club involved in any special projects? Use this page to tell the world about it. 


You get £50 for starting up a User Group! 


Pete Gerrard tells you how о ess looking for people around the country 
ke — но tere aro 20 PET 
pan — ‘groups at trie moment. И you contact 
Mrs Pamphiett a! the address given 
earlier, shell be able to tll you where 
they 





It didnt take too long after the $ 
microcomputers started appearing 
ihe very first User Groups In ts 
Country to begin springing up, 

These were usualy started up by 
enthusiastic amateurs, who wanted to 
роо! their resources in order to further 
their own individual knowledge con- 
coming whatever particular micro they 
owned. 

Given timo, these User Groups got 
оп to a much firmer footing, and 
nowadays the most successiul of 
theso is probably the Independent and more important (b) people who 
РЕТ Users Group, or as thoy rooenty эе wiling о conver o vast rary ol 
renamed themsolvos, the indopen- programs that already exist o 
dent Commodore Products Users. Мө fedi eer on me vean, He is work on tho Vie. d 
Group. pan — W enthusiasm isn’t enough to con- 

ICPUG (as wo shall сай them from anything to do with a Vic Users vince you, ICPUG are wiling to offer 
now on) have thoir own chairman, Group? {Up to £50 to covor tho inital expenses 
Secretary, treasurer and зо on. and User Groups exist for many pur- of setting up а group. This will bo 
regularly hold committee meetings in poses, not least of which is the dis- necessary to cover mallouts and the 
Order to determine thoir future path. semination of information pooled trom We. 

Il soon became apparent that run- many sources. ‘As well as this, ICPUG are in the 
ning a nationwide sot of groups was Secondy User Groups can orga- position to receive a vast amount of 
тоге than just one body of people nise seminars, attend exhibitions and information from Commodore, both 
‘could handle, and so ICPUG spit up so on, again something that опе per- technical and promotional, and aro 
into а number of regional sub-groups. son alone cannot do. more than wiling 10 disseminate that 
Today there are 20 of these regionals, Thirdly, f, as ICPUG have, you can 10 people who go about organising а 
all coming under the ICPUG umbrella establish а good working relationship Vic group. 
^f organisation. with the manufacturer whose products 

Аз a point of information, tho con- youre using. you stand a very good Maybe а Vic group 
tact for any queries, offers of help etc, chance of being kept abreast of ali he I! enough get together on this, it is 
ihe person to contact is Mrs ЕЙ latest information regarding that com- possible that at some future date an 
Pamphlett, at 7 Lower Green, Теміп, рагу. IVUG might appear, with its own com- 
Welwyn, Hertfordshire (Tei Weyn Finally. it is a chance to meet mittee and so on. However, time alone 
7325) brethren enthusiasts, and find out for wil tell on this one. 

А staring point would be to go to 
Опе name for ай discovered. the ICPUG stand at the IPC Computer 
The reason for the renaming of the So, what are ICPUG doing in terms Fair This is stand number 761, at the 
group should be fairly obvious. With of the Vic, and how do they hope to end of а whole row of user group 
ihe appearance of the Vic-20, Com- proceed in the months to come? stands, where youl find people wiling 
modore introduced another computer Тһе main man behind the current o offer you help and advice on how to 
оп to the scene, and so the label set-up is Mike Todd, whose name you stat the whole Бай гойо, 
"Commodore Products” became 
more logical than “РЕТ”. This also 
allows the User Groups to encompass 
алу future products that appear trom 
пе Commodore stable. 

It is the Vic side of ICPUG that we'd 
like to concentrate on here. 

What is the purpose of joining. 


ail are. 

Initially, ICPUG would like to see Vic 
ребріе joining existing PET groups. If 
the demand is sufficient, these can 
later disassociate themselves from the. 
РЕТ side of the group, but of course 
keep in with ICPUG and retain all the 
benefits which that entails. 

Тһе kind of thing that ICPUG are 
looking for, from people keen on sel- 
ting up a User Group, is (a) people. 
who can bring in their own software, 








‘organising, staring, or indeed having 
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Аз controller of the mining planet bith, it your task 
to ensure that the mines prosper, 

The population ot Jhe planet is very small. initially 
with only 100 resident workers, but with а 1000 robot 
controlled mines, each тап сап work 10 mines 
simultaneously. 

During the course of the plangjary year you have to 
decide how many mines are дой to be built ог sold to 
Outside traders. You wil also ave to sell stocks of 
minerals to feed ypur pópulation. 

If you are generous then more people will come to 
Raith to work but i'you are miserly the population will 
starve and may ravolt or assassinate you. 

‘Another problerti~which occurs are raids trom Kling- 
ons who attack occasionally either kiling your workers 
or stealing your mineral stocks, 

Power obviously corrupts зо when you get enough 
‘money into the treasury who is going to slop you 
running off to another planet 


Tho program 
The program itself is very simple consisting mainly of 
I text. The game revolves around the value of four inputs 


made by the user. 

By balancing the Input values the program will ether 
branch to lino 2000 and start a new year, or it will print 
out a message governed by the proportion of deaths 
(8220-3250) occurring during the year, 


у the cost of opening a new mine, 

d deaths due Io starvation during the year. 

I Immigrants arriving during the year. 

I number of mine shafts. 

m tonnes of minerals produced by the mines 
during the year 

tonnes stolen by Klingons. 

п the year. 

р population, 

S mineral stocks. 


Game invented by Dave Middleton 
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Фейазой, Osterfeldstrasse 794, 
D2000 Hamburg, 54 
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something the London Symphony 
Orchestra would be proud of, but 
‘everyone has Io start somewhere. PG 


Basic programming on The 
BBC Microcomputer 

By Ñe and — 
Plontce Pal. 105 Pagos paperback 
price £595. 


"Approved by Acom Computer shouts 
бе cover of this book. And so lt should 
be, because it goes a long way 10- 
wards making up for the absence of a 
‘manual for the BBC machine, 

Neil and Pat Cryer are experienced 
programmers, and with the help of 
their two children and Acorn Compu- 
ters they cover the BBC Micro мі. 
extremely well 

But this із по book for the lone 
novice. In fact the BBC computer can't 
really be considered as a beginner's 
machine. Serious programming for it 
is very complex and requires a good 
deal of computer knowledge, 

The book is comprehensive — it 
goes from switching on, trough Basic 
‘and BBC Basic lo special facilities. Оп 
the way it deals with colour program- 
ming. graphics, functions, string- 
handing, user-defined functions, pro- 
cedures, file handling, programmable 
Characters and sound. It does not go 




















into machine coding or interfacing, but 
those might make subjects for later 
volumes, 


Because the material is of necessity 
cramped, the book is not always easy 
reading. But there are plenty of prog- 
rams, exercises and ideas, and the 
exercises are followed by helpful dis- 
cussion. The book closes with а not 
very useful summary of BBC Basic 
instructions and a detailed index. 


‘Summary Я 
‘The book is sometimes superficial, 
‘and can be hard-going in places. Buti 
still offers outstanding value. ED 
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Vic Super Expander 
Available trom any Commodore Vic 
distributor. 

Price £34.95 inc. VAT 


There are so many Vic add-ons on the 





Ws difficult for а newcomer 
‘computing to decide which one to buy 
| makes a пісе change, therefore, 10 
find a product which Ë extremely 
Useful and not that expensive 

Тһе Vic Super Expander plugs into 
the back of the Vie, and pn power-up 
you notice the first visible sign of the 
Cartridge in operation — you now have 
6519 bytes to play with. 

Тһе next feature you'll notice is that 
the Vic's function keys can be used 
meaningfully! For instance, pressing 
function key 1 produces the word 
GRAPHIC on the screen, and all the 
‘other function keys have similar com- 
‘mands associated with them. 

Мого important than this, however, 
is the use of the Super Expander to 





Tho Ус Super Expander 


reassign the commands. I've now got 
into the habit of assigning function key 
1110 be the keyword RUN plus a 
Carriage return, Thus pressing key 1 
Tuns your program al a single key 
stroke, 

The limit to the amount of code you 
сап assign to a single key appears to 
Бе four lines ot the Vic screen, or 88 
characters (less the five needed to set 
the command in operation) 

There are nine graphic commands 
іп total, together with a further com- 
‘mand for controling sound, and seven 
functions which enable you, among 
‘ther things, to read the position of a 
game paddle, a joystick ога light pen. 

The most frequently used com- 
mands will probably be DRAW, CIR- 
CLE and PAINT, which when 
the high resolution ploting mode 
1024 by 1024, enable you to produce 
very easily the most intricate patterns 
апо designs, and are very useful in 


market, with more appearing daily, 
th lor 


Reviews 


hardware 


лаш а pont in an educational 
program for example. 


Summary 
This is a very useful package, which is 
highly recommended. PG 
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A-Pack is used with 
the P-Pack to provide а single ала- 
logue-to-digital and digital-to- 
analogue converter. The P-Pack must 
be used to make the connection to the. 


"The pack can translate a voltage 
into a digital number for ће port to put 
оп its input data lines. A full eight bit 
resolution of a voltage between 0 and 


the роп. The number output by the 
port is converted into a voltage within 
the same range. 


i 

















The БОР C-Pack 


The C-Pack: this pack contains eight 
reed relays, controlled by the state of 
the bits from the output of the P-Pack. 
These relays operate ono contact, 
Which can switch up to 12 volts at a 
maximum current of 1 amp. The con- 
tact is closed by the appropriate bit 
going 1o binary 1 

The input of the pack is directly 
‘connected to the input of the P-Pack, 
зо it requires a voltage of 2-5 volts 10 
operate it. If nothing is connected 
however, eight resistors connect the 
inputs 10 0 volts, thus the port result 
will give 0, И nothing is connected, 

1 have two reservations about tho 
C-Pack. One is that the reed relays 
operate to a binary 1. This means that 
when the 2X80 or ZX81 is switched on 
all he relays wil operate closing the 
switches. 

‘As the switches will more than likely 
be used to control various devices, 
they will all operate on switching on 
the computer. Precautions should be 
taken therefore so that the devices to 
be controlled cannot be used betore 
the program starts 


Summary 
The other observation is that the 
inputs to the C-Pack are not isolated 
from the port, so that any voltage 
above +5 volts could burn out nat only 
the C-Pack, but the P-Pack as well 
These packs wil be very useful for 
demonstrating the use of a computer 
in a school or college. They would also 
be useful in а simple control applica- 
tion. In a more complicated one, they 
have the limit of only one рог. OH 
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SPECIAL FREE 


OFFER 
READ ON! 


11621 


THE FIRST FULL FEATURED COLOUR 
COMPUTER AT UNDER £2001! 





FEATURES 
our эрк Memory Expandable to 27K "Standard 





‘SPECIAL FREE OFFER 
3K RAM CARTRIDGE 
WITH EVERY VIC 20 


COMPUTER ORDERED 


PLUS FREE GAMES TAPE WITH 
EVERY CASSETTE UNIT ORDERED. 
Offer Ends April 30th 1982 


ІВЕК 


усу eum 2F 


addr 





Please charge my Barclaycard Access No 


D0000 ІСІГІ 
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16K RAM PACK 
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2Х81 HEWSON CONSULTANTS 2Х81 


64K MEMOPAK £79 


Developed by Memotech this amazing 64K RAM neede по 
ara power susp. Simply plugs гөшү and try то he 
Tear por of your XBT. Can be usod wah e ZX pr and 
— hardware 
Хы tok м төзе ішіме 
век can be swichod in and ой in AK Docks to leave 
space № memory mapping. 9 12-16K can be protected 
Sparel от dung Ceong won cantet @ Diachy 
— user varapurent. Ф Up 10 15K of banie 
жарата @ SAK O ere чадан moa @ Aral 
ee conector lo ues was, ofer adn аломат € 
Faas sheet FREE win each RAM purchased. 


16K RAM £34.95 


PRICE INCLUDES CASE AND рар 


Atop-qusay add-on 16K oynamc memory — 
forthe 2X8. Singly pugs io Ve роп al e back o! Your 
Это. Can be used ©, conuncton with the ZX prie! 
esty packaged in a back plane shel о match your 2X8) 
‘credible value — why pay more? 


PROGRAMMER'S TOOLKIT £6.50 


Are you менед your own programs for he ZXB17 Then use 
ол TOOLKIT to do the donkey work. Copy nto RAM belore 
you su wok Men you wil have I М your бөл. 
Gomprenensve UNE RENUMBER including GOTÓs and 
GOSUBs. LOAD. EDIT and AUN machine code programs: 
INSPECT the 281 system routines: COPY them rio RAM 
эга PATCH andor EXTEND them: FIND а gen piece of 
Basc cose эла REPLACE all occurences of move Docks 
of Base ines wan EDIT. 

reque wen orae о quote Access or Barcinycara number 1o 
HEWSON CONSULTANTS, бар. PC. BOA St Mays Sree. 
Waesfors, Oxoréshre OX10 OEL. Тө: (0481) 36307. 
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Nick He ire explains ex- 
ойу what hose wo often ms 
Understood terms mean . 





The Basic commands Peek and Poka 


are often regarded by the uninitiated] 
за vary mysterious. But they shouid 
not remain in the least’ mysterious, 
because they are very useful com- 
‘mands in a wide range of 

The Peek function, as їз namo 
Imps, allows the prografmmer o сок 
at the contents of a specified memory 
location. The Poke statement allows 
the programmer to place a value in a 
specified memory location, 

Before examining some о! the ap- 
plications, lets look at how Peek and 
Poke are used. Both commands have 
fixed formats involving two variables 
— the memory address, and the con- 
tents of that address. 

"The address variable, which in the 
following examples has the variable 
name А, must be an integer value in 
the range 0 to 65 535, The contents 
variable, called C in tho examples, is 
also an integer variable and has ihe 
numeric range trom 0 to 255. The 
formats of the two commands are as 
follows: 

LETC = PEEK A 

which loads the contents of memory 
address A Into variable C, and 
POKE A.C 

Which places the value in variable C 
into memory location A. 

On the 2X81 the monitor — me 

machine code program stored on а 
НОМ within the machine which allows 
‘one to write programs in Basic and 
use the machine s keyboard, 
‘and so оп — is located in the bottom 
8192 locations, the bottom 8K of 
‘memory. The RAM memory which is 
used to store the user programs and 
Variables starts at location 16384 and 
if the machine is expanded can go up 
to 32767. 

The contents of both types of mem- 
ory can be looked at with the Peek 
function but only the contents of RAM 
memory сап be changed with the 
Poke statement. 


‘Applications for Peek and Poke 
! you have more than 3.5K of memory 
in your 2Х81 then the Peek and Poke 
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Just as the above wil show 
the Asci codes of each charactor 
stored in the display fle we can use 
Poke to put characters on the display. 
Try the following program: 

10 LETS = peen eso 256.904 нет 


The purpose of ine 40 is to protect 
the Newiine characters at the end of 


эе LETS = PEEK вв 256006 зи 





Шы 05798. each ine in the display fle. Change 
Sues the value to be Poked into memory in 
2 FORO лок line 50 and the resulting screen dis- 
S Eo ao play wil be different. 
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Sinclair 2Х81 Personal Comp 


the heart of a system 
that grows with you. 


1980 saw a genuiné breakthrough - 
the Sinclair 2X80, world s first com, 
plete personal computer for unde 
£100. Not surprisingly, over 50.0007 
were sold. f 

In March 1981, the Sjnclalr lead 
increased dramatically For just 
£69.95 the Sinclair ZXBI offers even 
more advanced facilités at an even 
lower price. initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
2X RAM pack. The ZX Printer offers 
ап unbeatable combination о! 
performance and price. And the ZX 
Software library is growing every day, 


Lower price: higher capability 
With the 2X8}, it's stil very simple to 
teach yourself computing, but the 
2X81 packs even greater working 
capability than the ZXBO. 

Ituses the same micro processor, 
but incorporates a new, more power 
ful BK BASIC ROM - the trained 
intelligence" of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays 

And the ZXB1 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer 


















Kit: 
£49.% 


Higher specification, lower price - 
how's it done? 

Quite simply. by design, The ZXB0 
reduced the chips in a working 
puter from 40 or so. to 21. The 
81 reduces the 21104! 

The secret lies in a totally n 






and custom-built 
unique chip re 
the ZXBO! 
New. improved specification 
280А micro processor = new 
faster version of the famous 280 
Chip, widely recognised as the best 
ever made. 
© Unique ‘one-touch’ key word 
entry: the ZXB1 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc) have their 
own лде кеу entry 
@ Unique syntax check and report 
codes identify programming errors 
immediately 
Ф Full range of mathematical and 
scientific functions асси! 
decimal places 
Graph-drawing and animated 
play faci 
ө Multi-dimensional str 
numerical arrays. 
Ф Up to 26FOR/NEXT loops. 
Randomise function ~ use 
james as well as зе 
® Cassette LOAD and SAVE with 
named programs. 
ө 1k-byte RAM expandable to 16K 
bytes with Sinclair RAM pack 
© Able to drive the new Sinclair 


ıs from 




















and 


















d 4-chip design: micro 
processor, ROM. RAM, plus m: 
chip - unique, custom-built chip 
replacing 18 ZXB0 chips. 


o eight 


us applications. 











Kit or built - it's up to you! 
You'll be surprised how easy the 


ZX kit is to build: just four chips to 

assemble (plus, of course the other 

discrete components) - a few hours 
work with afine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 700 mA at 9 V DC 

nominal unregulated (supplied with 

built version) 

Kit and built versions соте com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 
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16K-byte ВАМ 
pack for massive 
add-on memory. 


Designed as a complete module to 
fit your Sinclair 2XB0 or 2X8}, the 
RAM pack simply ріш the 
existing expan 
of the comput 
data/ program 
Use it for long and complex 
programs or as а personal database. 
Yet it costs as little as half the price 
о! competitive additi 
With the RAM pack, y 
also run some of the more sophisti 
cated ZX Softwa 
Household manage 
for example. 






to multiply your 
отаде by 16! 











memory 








nt syst 








zxir1ir-leir- 
ZX8l 


Sings Parade, Cambridge. Cambs.. C82 1SN: 
Tel (0276) 66104 & 21282. 
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Available now- 
the ZX Printer useful when writing or editing 
for only £59. — 


‘And of course you can print out 

















Designed exclusively for use with your results for permanent records 
the 2XB1 (and 2Х80 with BK BASIC or sending toa friend. 

ROM), the offers full alpha: Printing speed is БО characters 
numerics and highly sophisticated per second, with 32 characters per 
graphic: line and 9 lines per vertical inch, 

‘A special feature is COPY. which he ZX Printer connects lo the rear 
prints out exactly what ison the о! your computer - using a stackable 
whole TV screen without theneed connector so you can plugin a RAM 

further intructions. pack as well À roll of paper (65 t 

At last you сап have а hardcopy long x4 in wide) is supplied, along 





your program listings particularly with full instructions. 


How to order your ZX81 by cheque, postal order, Access, 
BY PHONE - Access, Barclaycard or Barclaycard or Trustcard 











Trustcard holders can call EITHER WAY - please allow up to 
01-200 0200 for personal attention 28 days for delivery. And there's a 
24 hours a day, every day. 44-day money-back option. We want 
BY FREEPOST - use the no-stamp- you to be satisfied beyond doubt - 









d coupon below. You can рау _andwehaveno doubt that you will be, 
T rere анон Сатылат Surey GUS ВЯ oue | 
| оу | nem Code терке тыш | 





11 ем 





u require a VAT rec 





. TOTALE. 
/Barciaycard/Tustcard account no 
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[LFREEPOST—no stamp needed OtterappliestoUKony. _ _ _ _ _ тосо] 
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program 
description о! what the program does, 
how to use it and how the program has 
‘been written. 


Н 


t 

































A ET 
Е 


1 THINK 


SUESSED YOUR CODE IN 7 TRIES 
2, "BLACK WHITE 
Інт 
L яно ROM AND RON) 
СЕТ 
табур," ZED UZE 





by Graham Chariton 








1 GIVE UID 
GUESSED YOUR CODE IN 





YOU CHEATED". D 
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EB REN SE) MANDOR 1 
38 (ET иясе 

So 

З Pein -pareeffusciese PRICE” 
Erud И 

Ж PRINT -мженнес PRICE e". ексе 

сүзе 

109 PRINT "ENTER LIFE OF ЯВ ceres 

{aa Deor Cire 

[pen 

190 vores 
САБА а аа ала IE 
зге 

168 PRINT 1T шрнесілгез e=, sepse." A vease 
hp 


188 PRINT "ENTER JST vene OF USE (AS 1982" 
Ther чу 

ê Re 
Eon 

32% PRINT vere" "up" 


RESA 
Т elt veer. oem 


pon 
258 PRINT vene, -ө- ресе 

bon LET peicenPeice-perwec 
299 ir PRICECI TEN GOTO 309 
Eb d 

Же 0019 т 

224 


555 


ЕЕ 


5 


ЕТТЕН 


—— 


9558) 


КЕКЕ 
Т Fone ео 
(Зи 


ROBES 
5 
A 
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Тена ene) = 
е THe PLOT РН 
EET ім көке” 


55535553 
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2:22] 
10 PEINT AT 18°21 иө, DEDS, * 
20 салғы 


gj Perm oesats anoen" 





118 ELOT INT owreewseay).27 
арр 


128 шетт, 
Ею 

— 

1389 Б AT 20.0, DIRECT HIT : 
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Utility programs 2хв1 


Here are two utilty programs for the 
‘2X81 which demonstrate convincingly 
that the power of the Sinclair computer, 
is not limited to playing games. 

The first program produces a 
straight ine depreciation 





Moving house? Reorganising the 
fice This program can help you win 
your . 


Kay in the dimensions ol a piece of 
Ішті, in either feet and inches or 
millimetres, and the 281 wil print a 
rectangular cut-out of the appropriate 
dimensions. The scale is such that the 
full width of the paper — 90 mm — 
represents approximatoly nine feet or 
threo metres, so you can draw a plan 
f your room accordingly. 

‘The program allows you to key in a 
description о! each item, which must 
ої course be short enough to fit into 
the size of the rectangle. Note that i 
you are using imperial measurements, 
the program will accept a measure: 
төлі such as 39 inches, but only i 
zero is entered against foot. 

"The appearance of the program can 
be improved by using inverse video for 
the . Store requirement is 





Open Forum 











No. 2 
REM MERN, STANDARD umy 

REN DEVIATION by Ken Mahogany 
REN VARIANCE 

FEN (С MAHOGANY 1952 . 

SCROLL 

PRINT "ENTER $ TO TERMINATE ENTRIES" 

DIN ACs) 

DIM B50) 





ТЕ Хше%4- THEN GOTO 1000 
LET MUMBERSVAL CKE 
LET ACD=NUMPER 

PRINT NUMBER 

SCROLL 

PRINT “ENTER FREQUENCY "; 
INPUT FRED. 

LET ВС2)=ҒЯЕО 

PRINT FREO 

GOTO 80 

LET 29 

LET оа 

LET Lao 

FOR Wel TO 50 

LET PePeBQD 

LET One BD AACN) 

LET LeLePCIDARUDROD. 
"EXT 

SCROLL 

SCROLL 

SCROLL 

PRINT "MERN 18 *›0/Р 


SCROLL 
18 “i10P-D90/<P AP) 


PRINT “VARIANCE 
SCROLL 
PRINT "STANDARD DEVIATION IS *;508 


(L/P -0¥0/¢P HPD? 


‘Sample run 
ENTER s ТО TERMINATE ENTRIES 


ENTER ITEM z 
ENTER FREQUENCY 4 


ENTER HEN 2 24 
ENTER FREQUENCY 2 
4 





ENTER 
ENTER 


ENTER 


ITEM 3 
FREQUENCY 


1тен 4 
MEAN 1S 25 


VARIANCE"IS 0, 66666675 
STANDARD DEVIATION 15 9. 31649593 
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» ; by Dave Middleton 


РОКЕЗЕ879/8 PRINT" 605029002 605185000 PRINT" 
ANNAN 


ШӨЛДЕ? 
POKESS87S, (16%3) «5083: GOSUB7O10 :DINAC33> 

PRINT ашам TURNE 182000 ° FORRN= 1 ТОМ. ONACRN)GOSUBSOIG, 1620, 4030. 4948 N 
DP=DL PRINT aOR TÖRNI ТАР‹ 2) * xS CORE NE" NP FORRN=ITONL 

ОЕТЯЗ IFASOPP"ANDAS O", "RNDREC "LANDAS", “THEN 








DL=REEK én) #200 














A) ТНЕНбОТОЕОВЮ 
ONGVGOSUP4G1, 4029. 4039. 4040 
100 NEXT HL=NL+1 [FNL=ZTHENNL 
—— 
1000 Ср. 2. 
1010 FDRXe1TOÉ:FRINITABCTE)COR" Я = ext 
— 
1030 РОКЕЗ6378,15:РОХЕЗ6374,0Т РОКЕЗ6275,0Т FOVE3EE76 OT RETURN 
2000 PRINT'RPLEFTECCDS 2) 
2010 PRIMTTRECTEXCOR"T— yp 
2020 FORXeITO4 PRINTTREKTE)COR"  PNEXT 
2030 PRINTTABCTECOS"L J 
2040 РОКЕ26878,9:Р0ХЕ36774,9:ғ0КЕз6875,8 POREZES7S. Ө RETUEN. 
2000 FORRNSHLTONL$1 ЯСЕН ›=1НТ СЕНГ 10294241 NEXT RS»ML RETURN. 
010 O21 COS" `OT=240 6058190 FORS1TODL NEXT GOSUPZOQD'FDRUSITODL-NEM 
TURN, 
820, {B15 263: сов еа" 04235 002461000" FORK TOOL NEXT: GOSUEZI00 РО TODE HE 
н 
34839 TReQ Zelt; COS» 'Z": 07-231: GOSUBO0Q: FORX«ITOPL. NEXT /WOSUB2NGG:FORN=1TODL NE 


4048 1TODL NEXT 008082009: F0PX=1TODL НЕ 
ХТ RETURN 

5800 PRINT'ZDIFFICULTY LEVEL 1-52: IMPUTDL “IFDLCLORDLDSTHENGOTOSA0S 

5010 DL=6-DL FOKEO, IL PRINT" RETURN 

6000 PRINT'ZEXMKMNMNMNM:NDU MADE A MISTAKE 18° POKESES7S. S 

6005 POKE36878, 15. РОҒХ=ІТ058:РОКЕЭ6874, 129: POKE 35675, 123 РОКЕЗБЗТЕ, 129 NEXT 
600€ :РОКЕЗ6872,3:Р0/ЕЗ6374,3:Р0КЕЗ6875,0:Р0КЕЗ2576.0:20КЕЗ6277 
6019 PRINT" MORK YOU SCORED "N+P. 

6020 PRINT"NRWPRESS F17 TO RESTART” 

база GETAS, IFRECSCHRES 123) ТНЕНЕОЗА. 

6040 PRINT" CLR 507010 

7818 PRINT": TB=9: 2=1 : 003182000 

7828 ТВ=1512=8:603)82909 


segaste seas 





DesDL-300 FORN1 T0300: NEXT GOTOZE 
того 


























7030 ТВ=ё 2-15 00352000 
7840 ТВ=@ 2: 


G0SUB2000 RETURN 







PRINT" стела т әсе I 
3028 PRINT" MIS 
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Poker dice 
by Tim Hartnell 





270 LET C(2*VAL DB(C))=AB( TITLING) 
жо NEXT C 








зо нм 
500 DIM R6 

510 FOR Be) 106 

520 IF B(B)>2 THEN Ler RIB) =1 
530 NEXT B 

550 FOR А1 ТО 5 

550 IF R(A(A))=1_ THEN caste 20 
160 PRINT TAB 12; "PLAYER 560 LET B(A(A))=B(A(A)) +1 

110 PRINT 





(INT (BuD%6)s1) 





210 PRINT TAB 10508 











220 PRINT 
230 FOR 0-1 TO 2 1080 DIM ССО) 

200 INPUT Dj 1050 PRINT TAB 13: "2x81" 
250 ІР 04-%0% THEN 0070 300 1060 PRINT 

260 FOR C=1 TO LEN D$ 1070 000 50 


























CLASSIFIED 


Buying? Selling? Recruiting 
Software? Swapping? Hardware? 


Whatever it is you want to advertise 
get a fast response from Popular Computing Weekly. 


Now you don’t have to wait for months 
to get your ad in the press, 


Call David Lake on 01 839 2846 now, 
or use our write-in service 


STARTING NEXT WEEK 
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HOW TO RANDOMIZE 
COLOUR ON A VIC? 
Charles Seyche of Willow, 
Road, Cannock, Staffs writes 
T have written an adven- 
re tame for my Vie 20, 
and would like to know if it is 
posible to add a routine which 
will automatically change print 
statements to a random coj- 
our, зо that if the same 
‘sage comes up more than ong 
їп a game. it will not necesar. 
ly appear in the same colodr 
each time. Is there a route 
"hat can do that, please? 
T can be done fairly easi 
ly by assigning а string, 
say AS, to all the colour codes 
a the start of the game, Then 
You need a subroutine, which 
‘assigns BS to one element of 
‘AS. The main line of the 
‘subroutine should be: 
БЕСТАУ 
Me 
"Then. when you return 
the main program, use a line 
beginning: 
PRINTS, put your words 
rare 























This should produce the 
effect you want. 


HUBBLE BUBBLE RAM 
IS NO TROUBLE 
John McPherson of Lands- 
‘down Grove, Swansea writes: 
{have just built myself a 
Оу ий and 
have become very interested 
im how computer memory 
works, I have some idea, but 
Would like to know more 
especially about bubble 
memories, which 1 saw de- 
‘monstrated at the "Challenge 
‘of the Chip” exibition at the 
Science Museum last year 
Could you suggest a source of 
information on computer 
memory for me? 
А Tere are a number of 
good (and pretty compli 
cated) books which discuss 
Computer memory. A good 
general introduction to te 
subject is Walter Н. Borhs- 
baum's book Personal Compu- 
ters Handbook, published by. 
Howard W. Sams and Co, 
‘Other books which teat the 
subject in more detail include: 
© Computer Storage Systems 





Peek & poke 


Peek your technical queries to Graham Chariton. He will poke back an answer. 


апа Techbology. 
Matick, 
Sons 
O Memory Design: Micro- 
computers to Mainframes, in 
the Electronic Book Series, 
from McGraw-Hill 

O Miergprocessor Applica- 
tions Маі. ма Motorola 
Semiconductor Products from. 
McGraw Hil 

O Introduction по Microp- 
тсз, by L. A. Leventhal, 
from Prentice-Hall 


WHERE HAVE ALL THE 
ZX USERS GONE? 
Martin Hedegser of Oxford 
Gardens, Ashford, writes: 
1 want to get in touch 
with other ХАТ owners 
in my own area. Can you put 
me in touch with some please? 
There is a local ZXNI 
Usen” Group in Orping- 

ton, Kent. organised by Roger 
Руш, at 23 Arundel Drive. 
You can phone him on (66) 
20281 

И you would prefer to tart 
your own group. we suggest 
You place an advertisement in 
A local paper, saying some- 
thing like: "Interested ia the 
ФХКІ? So am L Please pet in 
ouch so we can share prog- 
rams . then pot your name 
and address or phone namber, 

T think you'll he pleasantly 
surprised at the response you 
к 


ВВС KEEP QUIET ON 
MICRO SOUND FX 
Graham Blackmore of Bridge 
Lane, St Leonards writes: 

1 have a BBC Micro- 

‘computer and find the 
instructions regarding the 
sound in the manual absolute- 
ly useless. Alli says is: The 
syntax for this statement was 
mot available in time for this 
provisional User Guide. 
Could you please tell me how. 
they work? 

Тһе BBC estimate they 

will have to send out 
зоте 30,000 copies of the new 
User Guide when iis com- 
plete. From the proofs of tbe 
new guide. and from my own 
‘experiments on the computer, 
it is clear that the SOUND. 














‘command is very easy to use, 
and if you avoid ENVELOPE. 
the first few times you use the 
computers sound facility, 
youll find SOUND easy to 

"The word SOUND has to 
followed by four parameters 
The first (0 ко 3) chooses the 
‘sound channel, the second (1 
to —15) sets the volume, the 
third chooses the pitch of the 
note (1 to 254) and the four 
— its duration 

^^ simple, one-line program 
‘which риз all the SOUND. 
Output through its paces inde- 
finitely, producing a som of 
weird electronic musi, i 
10 SOUND ROLA) Но 

Ку 
m 





The sound command is very 
versatile, as can be seen (rom. 
the following program, which. 
produces an effect you may 
— wish to incorporate nto à 
program, It is only one sample 
Of the infinite range of sounds 
valle 





Paul Jacobson of Sandy Hill 
Road, Birmingham writes: 

1 have heard that it is 

posible to Play music on. 
а 2X81. сант see how this 
Could be done, short of some: 
bow modifying the horrible 
sound that the computer 





and this program is in machine 
‘code, not Basic 

ТЇ you don't want to go to 
the trouble of working im 
machine code, music prow 
төт (of sorts) can he writen in 
Basic. Try the following. and 
see what it produces frm yon 
TVs speaker 


ва PAUSE ЕН 
LL 


! WANT TO BUILD UP 


МУ АТОМ 
Tony Asherworsd of Hilltop 
Lane, Paignton, Devon write 
1 have an Avorn Atom 
“which 1 bought мото. 
nately just before the news 
that Acorn would build the 
ВВС Micro was announced, 1 
possible to upgrade my 
‘Atom to ВВС specifications 
through some EPROM, or 
similar? What other 
EPROMS are availshle for the 
Atom? 
А Acorn, олу, prom 
вед that EPROM to 
bring the Atom some ot the 
way towards the BBC Mic 
would be available in early 
January, but they do not seem 
10 have appeared. 

‘When they do, it will 
your Atom the facility in 
‘working in a generous subset 
Sf BBC Basic 

There is a 4K ROM version 
ot Visicale ava 
‘Atom which, says Atom, cen 
‘cope with anything from a 
— budget to company. 
accounts. 
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Languages 


It’s easy опсё\уои can speak the language 


David Kingsbury'puts in а 
good word for assembler: ог 
low-level languages. 


MANY TEACHERS of 
dies believe assembly language | Ps 
ramming is destructive because й can 


confuse pupils. They say it does not 
allow an easy of the 
structure and flow dt good program- 
ming 

Ав with ай good fishing stories, 
there is just enough truth in this noton 
to allow someone to extend the argu- 
ment beyond recognition. Many of 
those who put down assembly lan- 
Quages or ‘assemblers’ use and pro- 
mole Basic or another high-level lan- 


sor 
guage such as Pascal, Comal or 


Here are some harsh facts. 

There Is no ‘best computer lan- 
guage, because there is по ‘best job 
lor a computer to do. But some lan- 
guages are very successful for certain 
Tasks. 


Basic is a good language for begin- 





reduce pictures or graphic displays in 
ic 

Fortran, the grand-daddy of high- 
level languages is a good language for 
scientific applications, 


You wili get faster 
Forth and languages such as Stoic 


‘rolling aluminium smelters and for 
handling text manipulation. They are 
not easy, however, to read at the more 
primitive levels of a programs de- 


programmer 
"on in machine code for the computer 
10 obey. Consequently it is difficult to 
write programs in assembler quickly if 
your program is stil in ће early stages 
Of ts development. 

But И You really understand те 
purpose of your program and the 
steps you must carry out to achieve 





he ultimate aim, programming in 
‘assembler wil get faster and faster as 
you combine subroutines and mod- 
ules that you have already written. 
Let's look at how programs can be 
constructed using standard assembler 
instructions. Suppose you came 


You might reasonably regard this 

with some suspicion. But it is just a 

written in language. 

to clear the top line of the screen in a 

computer using a 6502 central proces- 
unit. 


Any names would do 
Look at the program again when It is 
wren Же tis: 
Load ep Y win zero 

Loa SPACE 
Load the accurulator wan а apace 
character 
з ттк STA (SORENTO, Y 


Add one to the value in register Y 
— 
Compare the valua in Y wih ha value 
in the variable LINELENGTH 
. ging 
Branch Io the label TRIFLE it Y is not 
fo LINELENGTH. 


central processor unit's manufacturers 
specifications. 


ol talk goes on about 'struc- 
tured’ languages. Or how isn't it good 
that PASCAL is structured and isn't i 
bad that BASIC just works without 
structure. 

Programming with а clear idea of 
what you want to achieve is most likely 
to be successful and if you break the. 
task down into smaller jobs and bits 
that you will do many times then you 
acquire structure without really notic- 
ing. 

Nevertheless, a woll-designed і 
guage can тако you think about 
problem In ways that wil contribute to 
its solution, The instructions: 

К P ag 

Wt ien" e 
‘are generally held to bo structured іп 
the sense that they define a module in 
the program with a known exit. 


Look for structure 








Li 
E 


UNTIL construction in 
m carries ош the in- 
the loop formed by lines 3 
key pressed by the 
Carriage return or 


approaching this subject 
° et me then some of the 

will be unfamiliar. The easiest 
overcome the problem is lo 
ıa well-written book and read it 

using your computer. 

“people with a 6502 based 

there is nothing better than 
Design by Leo J. Scan- 
‘Sams & Co. Inc. ISBN 


REI 
Hee a 


newline key. 
am 


4. 
38 


nid 
[рн 


б 
j 
i 
€ 
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ae 
based computers, For example, the 
one oy Adam Osborne s quie ade 


i 
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Sound & vision 





n 
ь 

190 кєп Т 

299 RE" INITIALIZE 

о кеп 

400 Visa . уг=зез?з | vs=36876 : V4=36877 ` vs=36878 





S68 REM ET VOLUME 
508 POKE 75,7 

700 REN 

308 REM INPUT NOTESP 
908 REM KEY ОҒ C 





1000 REM 
1100 DIM #15 

1200 FOR y= 1:70 15 ‘READ ACI) | NEXT I 

1308 DATA T95, 201.207, 209,215,219.223.225,228,231 
1300 REM 

1380 REM INPUT USER DEFINED TUNE 

1800 REM 

1780 PRINT" HOW MANY NOTES " | INPUT N 


1800 DIM НН ‹н,3› 
1900 PRINT" ENTER TUNES : PRINT" VOICE! .VOICE2, VOICES, RETURNE" 


2000 FOR 1-1 TO N INPUT НСІ, 1), MKI,22. HCI, 3) HEMT I 
2100 REM 

2200 REM NOW PLAY TUNE 

2308 REM 


2400 FOR I=1 TO N 
2500 POKE Vi. ACHNCL.1)>:POKE V2. ACHNCT.2)) POKE V3; RCNNCI 322 
2600 FOR 751770 100 ` NEXT J 

2208 POKE У1.8:РОКЕ 92,8 POKE V3.0 

2800 NEXT 1 

2900 PRINT “PLAY TUNE AGAIN"; <INPUT Ws 2 IF HE«"V" THEN GOTO 2408 











Stick this in your Vic and play a tune 


The Vic 20 microcomputer trom Com- Figure 2 shows a musical stave, 


modore is an ideal first buy for any ‘The names of the notes are marked 
user interested in microcomputer $f оп the stave in their correct positions. 
music. Although you won't quite be То the left of the stave is a list of the 
‘competing with Depeché Mode trom ** ` numbers relating to each of the notes, 

















тө 
tho day Your Vic ves, ta sounds ard to th rts те postion ol he 
me or Сама pois ше ЕВ 
Say th lest пота пзе fom any one of bo voce at 
оо вме bho imitas | 6 ж i| Етене 
ons o the Vic sianed 1 become Tre Program is prety пунк 
annoying, but tor begere tie me. | E ж з | „ората роу emir 
The graphics are good too. P x 4 "How many notes? appears, On an 
‘The listing given here provides the в 215 5 unexpanded Vic you will be able to 
kernel of a music-making program, А 219 5 Store around 130 notes, on а Vic with 
Which wil giva you some ideas to work в 223 7 Ж ЖК ioe oriander tie becomes 
fou can mako li more sh | с о ж в | about 280 nores. Aner mat you fave 
cated — especially with regard to the D 228 9 io input the notes, giving the numbers 
input routines — in a number of ways. Е 221 19 in figures 1 and 2 — voice 1 first, 
Е Е by a comma: tn vaco 2. 
Seam no sut your owd uer | 5 28 na | сотта, соз reum Tho ure wi 
То ер tings smp, телде | A 207 19 | HEP oume on your tv is set too 
stored in the array A are two octaves » ==) М loud, you may jump out of your skin. 
— Ne о CI vec рага ла с 20 5 But you are now making microcompu- 
very good you will notice that the ter music. 
notes are not exactly perfect. but for Try buying the sheet music of your 
тен they wil pass muster. Figura 1 Vics voice registers to obtain Pose favour songs and enter them, bt 
Shows the notes together win the nots: the tard column shows We remember et fe Шз еш i 
values that need to be poked into the positions of the notes in the array. — programmed yet. Sam Blythe 
DOA TE » 








Competitions 


1 Here's һом you can win | Complete the crossword | % Solve the puzzle 

а 2Х81 16K RAM and win £10 and win a gift voucher! 
[m The stall of the ‘Neverworks Telephone. 

H Company payed an Apri Foors аву joke 













readers, on a heme sel by Us. ‘Some ol the apprentices made a special 
"The program must bano longer than "Joke dial that thay slipped into a batch of 
300 Ines, and be suitable forthe Vic 20, Р which. 





sr 
TIS had boon аннат 
\\ As you can soo Pe 

fous were ah ine 


бе 281. or the BBC Micro. 

Your entry sho be accompanied by 
[an explanation of the function and use of 
|е program and also of 





„/ The foreman was 
_- most disconcerted, 
ed that the whole batch was. 
балу. He got so angry that he threw the 
joke dial against tho wall. 

. Тһе apprentices found that the dial had. 
From time to time We wil aso роп | |2 necem won seen ті broken into three pieces, and that the 








programs which di not win mne compen. | 19 Someone, rarere number show by Ihe diga on one ol the 
Пот but whieh wo think wir be interesting | 13 Ses — ресе, was we resul Wal would De 
бо omer Tenders — — ——— 
that happens we wi pay the usual rate | 12 булгу Та име ы өт кыя ышк | duced by te dts (or уй) on бо ol the 

[ior сото Yo the magazine = ‘ther wo peces. 
2 an gs эы um tre элее а | п gach case the number was that 









‘obtained by reading round in à clockwise 
КОЯ 
What were the numbers? 





Your progam to: The Еи) pown 

Popular Computing Woo. 19 Wistcom — Readers can entor алу or al of our 

Street, London WC SSE ZEST E nn cr) | Competitions, but pleas 
Please mark your entry ‘Hardware ‘envelope (or each a i 

[pomon 2 — and remember must each | + Govan urg se canan И 





S by frst post Мау 10. 1982 ‚ОЙ әкеме had кө — rome | winner Of the puzzle іп each cate wil be. 
the frst name out of the hat 
‘Closing date for both the crossword and 
те рибе в the Monday, three weoks 
afer the cover dato 
Please mark your envelope 'CROSS- 
WORD or "PUZZLE 


CITIZEN PAIN BY DAVID IRELAND and JAMES MACDONALD 
d Ц — 


— — 
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MORE FUN WITH YOUR ZX81! 





















EE 
The addition of our fully-compatible, 
assembled, tested and guaranteed 


16K RAM PACK 


PUSH-ON PLUG-COMPATIBLE MEMORY 


Means more memory for better games 
and bigger programs 





ORDER YOURS TODAY FROM: 
CAPS LTD. Dept. E, 28 The Spain, Petersfield, Hants GU32 3LA 
Please send me my Byg Byte 16K Ram Pack. | enclose cheque 
postal order for £34.95 (includes VAT, Postage & Packing) 
Name 
Address 





Fully inclusive price 


£34.95 





“Give me 
one 


t 


— — — 
reason why I should 


choose аУІС20 home computer" 


1. VICis outstanding value 
for money. No other colour 
home computer can give so 
much for under $200. 

2 Total standard memory 
25K made up of 20K ROM and 
5К КАМ. 

3. Fully expandable to 274K 
user RAM. 

4. Microsoft Basic inter- 
stat 
н si 

inguage via plug-in 
cartridges. 

6. Соппесіз direct to 
monitor or standard television. 

7 Full size typewriter style 
keyboard. 

8 Full colour and sound. 

9 All colours easily 
accessible. 

10. 62 predefined graphic 
characters direct from the. 
keyboard. 

1I. Full set of upper and 
lower case characters. 






12. 256 displayable characters 
direct from the keyboard. 

B High resolution 

graphics capability via plug-in 
cartridges. 

M. Programmable function 
keys can be used with plug-in 
cartridges. 

15. Automatic repeat on 
cursor function keys. 

Y. User-definable input/ 
output port. 

TZ Machine bus port for 
memory expansion and ROM 
software. 

16. Standard interfaces for 
hardware peripherals. 

№ VIC20istrul 
expandable into a highly 
sophisticated 
with a comprehei 





sive. 


t 
of accessories (see panel below]. 


20. Full range of software for 
home, education, business and 
entertainment on disk, cassette 
and cartridge. 





‘Accessories include: 

— 

Š Вор disk unielI7OK bytes 
capacity 

A0 column dot matrix prinser 

Š 3K-RK nd 6K RAM expansion cartridges 

$ aid packs, machine on 
— programmers acai tash 
resolution graphics cartridge 


ТЕ 
аот x 24 oes VK including Pese com. 








2 кумда. gin pene paddies and mor 
creer 


21. Books, manuals and leam- 
ing aids from Teach Yourself 
Basic to the VIC programmers’ 
reference guide (a must for 
advanced programmers). 

22. FullsupportforVIC owners 
— their own magazine ‘VIC 
Computing’ as well asa national 
network of VIC user groups. 

23 National dealer network 
providing full service and 
support to VIC owners. 

21. Expertise and experience 
— Commodore are world 
leaders in microcomputer and 
silicon chip technology. 

25. Commodore is the leading 
supplier of micro computers 
in the UK to business, schools, 
industry and the home. 

26. VIC 20 is the best-selling 
colour home computer in 
the UK. 


How many reasons was it 
you wanted? 


Се commodore 
VIC 20 
ac panpa 





FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE, 
675 AJAX AVENUE, SLOUGH, BERKSHIRE TELEPHONE SLOUGH 79292. 


